Studies on new intracellular proteases in various organs of rat. 2. Mode of limited proteolysis.
1. The mechanism of proteolysis of ornithine transaminase apoenzyme II by group-specific protease and the relation between the confirmations of ornithine transaminase and its susceptibility to group-specific protease were studied to elucidate the mode of action of the protease. 2. Differences in the conformations of ornithine transaminase apoenzyme II, molecular weight 67000, and ornithine transaminase holoenzyme, molecular weight 140000, were shown by studies on difference spectra produced by various concentrations of ethylene glycol. Increase of the titratable sulfhydryl groups on resolution of the coenzyme from ornithine transaminase also supports this finding. These results are consistent with the facts that the apoenzyme was sensitive to group-specific protease, while the holoenzyme was not. 3. Kinetics studies showed that ornithine transaminase apoenzyme II was degraded by limited proteolysis. Reaction of the native enzyme with group-specific protease resulted in a nick in the enzyme molecule with formation of one homogeneous large product and small peptides. The large product was not degraded further. The large product was indistinguishable from native ornithine transaminase apoenzyme II in various properties including its elution volume on gel filtration, its mobility on disc electrophoresis, its antigenicity, its estimated number of exposed tryptophan residues, and its titratable number of sulfhydryl groups. But unlike the apoenzyme the product did not show tetramerization with coenzyme or catalytic activity, although it retained the ability to bind with coenzyme and had the same number of bound pyridoxal phosphate as the native ornithine transaminase molecule. Thus, native ornithine transaminase apoenzyme II was degraded by limited proteolysis. Unfolded enzyme, denatured by 8 M urea, was degraded extensively. 4. The initial step of intracellular proteins degradation is discussed on the basis of these results.